Inhibitory role of kinins on microglial nitric oxide and tumor necrosis factor-α production.
Brain inflammation is sustained by chronic activation of microglia and the over-production of pro-inflammatory cytokines and nitric oxide (NO), which in turn can be highly neurotoxic. Microglial activation can be regulated by neuropeptides such as bradykinin (BK) and other members of the kinin family. Kinins are well known inflammatory regulators outside the CNS. Although the kinin system is well distributed throughout the brain, the precise role of BK in the CNS is not yet clear. The aim of this study was to examine and characterize the effects of BK and related kinins on the production of NO and TNF-α in microglia. We found that BK and selective agonists for both B1 and B2 receptors, attenuated both NO and TNF-α levels in the media of BV2 microglial cells that had been stimulated with LPS. The effects of BK that were observed in BV2 cells were confirmed in primary neonatal rat microglial cells as well. In addition, all kinin agonists reduced the expression of iNOS and TNF-α protein and mRNA levels in LPS-stimulated BV2 cells. Also, while LPS activated the nuclear factor-κB (NF-κB) pathway, BK inhibited NF-κB activation by preventing degradation of the κB protein (IκB) inhibitor, abolishing translocation of p65 and p50 subunits to the nucleus and inhibiting NF-κB transcription activity. These results suggest a role for bradykinin in modulation of glial inflammation, as evidenced by attenuation of NO and TNF-α synthesis pathways in activated microglial cells.